Tumor-promoting phorbol ester transiently down-modulates the p53 level and blocks the cell cycle.
Activation of the protein kinase C signaling pathway by tumor-promoting phorbol esters, such as 4 beta-phorbol 12-myristate 13-acetate (PMA), induced a decrease in the level of p53 mRNA in several serum-starved human cell lines. Also, the tumor-promoting phosphatase inhibitor okadaic acid induced a decrease in the p53 mRNA level in the cell lines. Normal diploid as well as various tumor cell lines were tested. Two tumor cell lines, HeLa and A549, both containing the wild-type p53 gene, but very different levels of p53 protein, were studied in detail. In both cell lines, the level of p53 mRNA was minimal after 9 h of exposure to PMA. After approximately 120 h, the p53 mRNA level was similar to the pretreatment level. PMA induced a similar transient decrease in the level of p53 protein in the A549 cell line. The decrease in the p53 mRNA level could not be explained by changes in the transcriptional rate or the p53 mRNA stability. The protein synthesis inhibitor cycloheximide completely abolished the PMA-induced down-modulation of the p53 mRNA, suggesting that a short-lived protein was involved in the down-modulation. Flow cytometric cell cycle analysis showed that the phorbol ester treatment induced a block in the late G1 phase. The blockage was transient, and its duration correlated with the level of p53 protein in the two cell lines. We propose that the protein kinase C-catalyzed phosphorylation of p53 may be a key event in the down-modulation of p53 expression as well as in the induced blockage of the cell cycle.